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ABSTRACT 



A method of positioning a plurality of intervertebral 
implants in a patient's intervertebral space, comprising: 
introducing an elongated member into the patient's inter- 
vertebral space; and sequentially advancing a plurality of 
intervertebral implants over the elongated member and into 
the patient's intervertebral space, the plurality of interver- 
tebral implants each having at least one hole passing 
therethrough, with the elongated member received through 
the holes passing through each of the plurality of implants. 

34 Claims, 10 Drawing Sheets 
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SEGMENTED LINKED INTERVERTEBRAL 
IMPLANT SYSTEMS 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

The present application is a regular patent application of 
and claims the benefit of priority from U.S. Provisional 
patent application Ser No. 60/129,703 filed Apr. 16, 1999, 
the full disclosure of which is incorporated herein by refer- 
ence. 

TCCHNICAL FIELD 

The present invention is related to spinal fixation and 
stabilization systems in general and to intervertebral implant 
systems for promoting arthrodesis in particular. 

BACKGROUND OF THE INVENTION 

Stabilization of vertebrae relative to each other, primarily 
for the purposes of indirect nerve decompression and fusion 
(arthrodesis), is an well -accepted surgical objective. To date, 
most methods entail a two staged process of intervertebral 
distraction and then subsequent interposition of either a 
cortical bone graft or an inorganic implant to maintain the 
relative position of the vertebrae during the healing phase of 
arthrodesis. 

Many variations of this basic surgical technique exist. 
Unfortunately, these systems often require considerable time 
and effort for successful implant placement. This is fre- 
quently due to the fact that such systems typically require 
both excessive surgical tissue dissection and mechanical 
vertebral distraction such that the various stabilization 
component(s) of the system can be successfully positioned 
in a patient's intervertebral space. 

In addition, the dimensional constraints typically imposed 
by access considerations are often in conflict with the desire 
to place the largest implant possible to support the loads 
transmitted across the vertebral endplates. Specifically, the 
larger the implant inserted, the greater the amount of result- 
ing tissue damage both in the intervertebral space, and in the 
surrounding tissues. 

An additional problem with many intervertebral implant 
devices is that they do not confer a proper lordotic relation- 
ship between the vertebrae, either as a consequence of their 
geometry or their insertion method. 

SUMMARY OF THE INVENTION 

The present invention provides an intervertebral implant 
system, comprising; a pluraUty of implants, each implant 
having at least one hole passing therethrough; and an 
elongated member dimensioned to pass through the holes in 
each of the plurality of implants. In a preferred method, the 
plurality of intervertebral implants are positioned in a 
patient's intervertebral space by; introducing the elongated 
member into the patient's intervertebral space; and sequen- 
tially advancing a plurality of intervertebral implants over 
the elongated member and into the patient's intervertebral 
space. 

In preferred aspects of the invention, the elongated mem- 
ber comprises a cord, string, tether or suture which is used 
to hold together the plurality of intervertebral implants such 
that together they form an implant assembly which is 
positioned between two adjacent vertebrae. 

In preferred aspects, each of the intervertebral implants 
have ends which are angled such that when the implants arc 
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pulled or pushed together, they will lend to form a generally 
C-shaped assembly, which may easily be positioned 
between two vertebral endplates around the curved perim- 
eter of the patient's intervertebral space. 

5 As will be explained, another advantage of the present 
system is that the degree of curvature exhibited by the 
C-shaped implant assembly can itself be selected by select- 
ing implants which are dimensioned with their ends being 
disposed at preferred angles. 

10 Another important advantage of the present system is that 
it can be deployed through a narrow operating cannula. As 
such, the present system advantageously permits the place- 
ment of a load supporting implant assembly over a large area 
between two of the patient's vertebrae, but without requiring 

15 that a large diameter access portal pass through the patient 
and into the patient's intervertebral space. 

Therefore, the present system is ideally suited to be 
introduced into a patient in a minimally invasive surgical 
procedure, with minimal disturbance to the soft musculature 
and ligament tissue structures in the spinal region. In 
contrast, the placement of existing intervertebral implant 
systems typically compromises such tissues. 

Another important advantage of the present system is that 
it provides an assembly (comprising a plurality of interver- 
tebral implants) which can easily be positioned around the 
curved perimeter of the patient's intervertebral surface, such 
that the assembly is positioned on the denser portion of the 
vertebral endplates (i.e.: the perimeter) to provide enhanced 
support between the two adjacent vertebrae. 

In an optional preferred aspect, at least some of the 
plurality of individual intervertebral implants have top and 
bottom surfaces which are angled to one another such that 
the plurality of intervertebral implants form an assembly 
which tapers in a lordotic angle when the implants arc 
abutted together end-to-end. Therefore, another advantage 
of the present system is that the overall implant assembly 
can preferably be shaped to provide a proper lordotic angle 
between the adjacent vertebrae when positioned therebe- 

40 

In various optional aspects of the invention, a positioning 
rod can be used to position each of the separate implants. In 
one aspect, the separate implants are pushed tightly together, 
such that they form a C-shaped assembly, 

45 In additional aspects, the elongated member passing 
through each of the implants can be withdrawn or tightened 
such that the individual implants are tightened together to 
abut tightly against one another end-to-end. 
As will be explained, an operating cannula(e) and a 

50 surgical guideframe for positioning the operating cannula(e) 
may also preferably by used. 

Other advantages of the present system include reduction 
both in the amount of vertebral distraction and tissue dis- 
section required, thereby decreasing surgical time, complex- 

55 ity and trauma to the patient. 

BRIEF DESCRIPnON OF THE DRAWINGS 
FIG. 1 is a top (sagittal) plan view of a support assembly 
comprising a pluraHty of intervertebral implants positioned 
gg together around the anterior perimeter of a patient's verte- 
bral endplate in accordance with the present invention. 
FIG. 2 is a side (lateral) view corresponding to FIG. 1. 
FIG, 3 is a top (sagittal) plan view of the intervertebral 
implants of FIG, 1 being sequentially advanced over an 
65 elongated member. 

FIG. 4A shows a plurality of intervertebral implants 
spaced apart on an elongated member. 
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FIG. 4B shows a plurality of intervertebral implants abut against one another, causing assembly 10 to assume a 

pushed together on an elongated member. curved C-shape as seen in FIG. 1. FIG. 4A shows the 

HG. 5 is a perspective view showing 3 implants posi- formation of a curved implant assembly 10 in more detail, 

tioned on top of a vertebral endplate. Specifically, as shown in FIG. 4A a plurality of intervene- 

r^r> ^ • t. • n * c IT 5 bral implants 20A, 20B, 20C, 20D and 20E arc advanced 

HG. 6 is a schematic Illustration of a plurality of mter- ai^tally in direction D over elongated member 30 until 

vertebral implants positioned between two vertebral end- -^^^^^ 2OA abuts against knot 31. Thereafter, as shown in 

plates m an antenor-posterior view. ^^^^^^ ^^^^ .(j) pushing implant 20E in 

FIG. 7 is a top plan view of a single intervertebral implant. distal direction D, or (2) pulling elongated member 30 in 

FIG, 8 is a side elevation view taken along line 8 — 8 in proximal direction P, an^ed ends 22 of each of implants 20 

PIG 7 will abut together causing assembly 10 to assume a curved 

FIG. 9 is an illustration of a preferred method of place- C-shape. 

ment of the intervertebral implants. An advantage of assembly 10 assuming a curved C-shape 

T-f^ -ft. n . c e A ^♦u^^^p-i„™ is that it can easily be positioned at a location around the 

FIG. 10 IS an illustration of a preferred method of place- . ■ , c \^ u t i t * cn u 

- . . . , u 1 • 1 * • L, A^ anterior perimeter of vertebral endplate 50, as shown in 

ment of the in ervertebral implants using a surgical guide- 15 1 1 e «u * * i- u 

e 1 J^A K„ Tu^ e,r™^oi FIGS. 1 and 5. Moreover, the present invention can be 

frame with operating cannulac supported by the surgical . ... . u 1 

. ^ ^ ^ ^ assembled withm the patient's intervertebral space to pro- 

gui c rame. ^ , . , vide support to a large area between vertebral endplates 50 

FIG. IIA shows a plurality of mtervertebral implants 53, without the diameter of cannula 60 limiting the size 

spaced apart on an elongated member, the elongated mem- ^j. assembly 

ber being received twice through each implant. 20 ^^^^^^ ^^^^^^^ invention, elongated member 30 

FIG. IIB shows a plurality of mtervertebral implants comprises a monofilament or braided suture. Alternatively, 

pushed together on an elongated member, the elongated elongated member 30 may comprise a flexible wire, which 

member being received twice through each implant. optionally be made of a shape memory metal such as 

DESCRIPTION OF THE SPECIFIC 25 ^ such, wire 30 may be pre -formed to assume a 

EMBODIMENTS desired curved shape when introduced into the patient's 

intervertebral space such that the plurality of implants can 

'Vhe present invention provides systems, devices and ^^^^y sequentially introduced thereover, 

methods for placing a plurality of intervertebral implants Referring to FIG. 5, each of the plurality of intervertebral 

within a patient's intervertebral space, such that the mdi- implants can be dimensioned such that when pulled or 

vidual implants form an implant assembly which is ideally pushed together to form an implant assembly, the implant 

suited to promote spinal fusion (arthrodesis) and to provide assembly will maintain a proper lordotic angle between the 

load bearing stabilization between adjacent vertebrae. adjacent vertebrae, as follows. Implant 20C (which is 

Referring to FIG. 1, the present invention provides a adapted to be positioned approximately at the lateral mid 

generally C-shaped assembly 10 which is preferably posi- through the vertebral endplates) may have a short oi: 

tioned to provide support between adjacent vertebral end- narrow first (interior) side 24, and a tall or wide (exterior) 

plates 50 and 52 (FIG. 2), Implant assembly 10 is formed sije 26, such that top 23 and bottom 25 are angled such that 

from a plurality of separate individual intervertebral inserts implant 20C assumes a tapered shape to maintain a proper 

20A, 20B, and 20C which have been pushed together lordotic angle between vertebral endplates 50 and 52 (not 

end-lo-cnd, abutting one another as shown. shown). 

It is to be understood that different number of individual Referring to FIG. 6, each of the plurality of intervertebral 

implants can be assembled to form implant assembly 10, implants can be dimensioned such that when pulled or 

depending upon the particular dimensions both of the indi- pushed together to form an implant assembly, the formation 

vidual implants and the patient's intervertebral space. of the implant assembly will itself assist in vertebral 

Accordingly various implant assemblies having 3 (FIG. 1), distraction, as follows. Each of implants 20 may also have 

5 (FIG. 4A) and 6 (FIG. 6) are shown, and the present tops 23 and bottoms 25 which are angled to elongated 

invention is not limited to any particular number of indi- member 30, as shown. An first advantage of having slanting 

vidual implants. tops 23 and bottoms 25 is that as inserts 20A to 20C are 

Returning to FIG. 1, each of individual intervertebral sequentially advanced over elongated member 30 toward 
implants 20A, 20B, and 20C are preferably formed with at 50 knot 31, successive inserts 20A to 20C will each be slightly 

least one hole (21 in FIG. 7) running therethrough. An taller than the previously inserted implant such that succes- 

elongated member 30 is threaded through holes 21 on each sive inserts tend to pry apart (i.e.: distract) the adjacent 

of intervertebral implants 20A, 20B, and 20C such that vertebrae. A second advantage of having tops 23 and bot- 

implants 20A, 20B, and 20C can be sequentially advanced toms 25 slant both as shown in FIG. 6 and as in FIG. 5 Ls that 
thereover, as will be explained. 55 together such slanting will give the implants a tapered shape 

Referring to FIG. 3, elongated member 30, (which may which assists in providing a preferred lordotic angle between 

preferably comprise a wire, string, cord, tether or suture), is the adjacent vertebrae. It is to be understood that to achieve 

first advanced (for example, through cannula 60) into a a proper lordotic angle, each of implants 20A,20B,20C, etc. 

patient's intervertebral space, lliereafter, implants 20A, may be shaped slightly differently depending upon the final 
20B, and 20C are then sequentially introduced thereover, eo location (around the endplate perimeter) at which the respec- 

Elongated member 30 preferably has an enlarged end (in the live implant is to be positioned. (FIG. 6 is shown in an 

case of the member being a wire) or a knot 31 (in the case exploded view with the angles of tops 23 and bottoms 25 

of the elongated member being a suture) at its distal end. exaggerated for clarity of illustration purposes). 

Therefore, implant 20A will come to rest at the distal end of FIGS. 7 and 8 show further details of the preferred 
member 30 when advanced thereover, as shown. 65 geometry of a single intervertebral implant 20. 

Thereafter, the plurality of intervertebral inserts will be FIG. 9 shows an optional preferred method of inserting 

pushed tightly together such that their angled ends 22 will implants 20A. 20B and 20C in which elongated member 30 
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is inserted into the patient's intervertebral space, and 
implants 20A, 20B and 20C are sequentially inserted over 
elongated member 30. A positioning rod 64 (having a hook 
66 at its distal end) is advanced through a second operating 
cannula 62 and is used to manually adjust the positioning of 
each of implants 20A, 20B and 20C. As can also be seen, a 
positioning tool 70 can be inserted through operating can- 
nula 60, to both advance implant 20D distally forward (such 
that it together forms an implant support assembly 10 with 
implants 20A, 20B and 20C), and to push against implant 
20D when elongated member 30 is withdrawn (i.e.: pulled 
taught) in cannula 60, 

FIG. 10 illustrated a preferred method of placement of the 
intervertebral implants using a surgical guideframe 90 with 
operating cannulae supported by cannula guides 92 of 
surgical guideframe 90, and is ideally suited to be performed 
with the surgical guideframe set forth in Applicant's 
co-pending U.vS. patent application Ser. No. 09/326,739, 
filed Jun. 4, 1999, and incorporated herein by reference in its 
entirely for all purposes. 

FIGS. IIA and UB show a plurality of implants 120A, 
120B, 120C and 120D, each having two parallel holes 
passing therethrough such that elongated member 30 may be 
threaded back and forth therethrough, (as partially shown in 
doited lines in FIG. IIA). As elongated member 30 is pulled 
taught, (i.e.: with ends 33 and 35 being pulled taught in 
directions 1"), a curved shaped intervertebral assembly 100 
will be formed. 

As also show in FIGS, UA and IIB, implants 120 may 
have straight sides 124 and 126, (as opposed to curved sides 
24 and 26 of implants 20. As can be seen, ends 122 of 
implanLs 120 are preferably angled to a central longitudinal 
axis extending through the implant parallel to the holed 
through which elongated member 30 is received. 

An advantage of the aspect of the invention shown in 
FIGS. IIA and IIB is that (having parallel holes passing 
through each of the implants 120) stability will be enhanced. 
Moreover, elongated member 30 may be cut (after assembly 
100 is formed) such that ends 33 and 35 can simply be tied, 
or otherwise fused, together. 

In any of the above aspects of the invention where 
elongated member 30 passes through one or two hole(s) in 
each of the implants, the elongated member may be cut and 
tied (or fused into a knot) at the proximal end of the 
assembly such that it securely holds the plurality of implants 
together in an assembly. As such, a portion of elongated 
member 30 preferably remains within the patient's interver- 
tebral space, tying (or otherwise securing) the separate 
implanLs together and-to-end forming the preferred interver- 
tebral implant assembly. 

What is claimed is: 

1. An intervertebral implant system, comprising: 

a plurality of implants, each implant having at least one 
hole passing therethrough; and 

an elongated member dimensioned to pass through the 
holes in each of the plurality of implants, wherein the 
plurality of implants are slidingly movable over the 
elongated member, and wherein the plurality of 
implants can be positioned to abut against one another. 

2. The intervertebral implant system of claim 1, wherein, 
the elongated member is selected from the group consisting 
of a cord, string, tether or suture. 

3. The intervertebral implant system of claim 1, wherein, 
the elongated member comprises braided suture material. 

4. The intervertebral implant system of claim 1, wherein, 
the elongated member comprises a flexible wire. 
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5. The intervertebral implant system of claim 4, wherein, 
the wire is made of a shape-memory metal. 

6. The intervertebral implant system of claim 1, wherein, 
the at least one bole comprises two holes passing through 

5 each of the intervertebral implants. 

7. The intervertebral implant system of claim 6, wherein, 
the two holes pass through each of the intervertebral 
implants in parallel to one another, 

8. The intervertebral implant system of claim 7, wherein, 
a single elongated member is threaded through both of the 
holes. 

9. The intervertebral implant system of claim 1, wherein, 
at least some of the plurality of intervertebral implants have 
ends which are angled to a central longitudinal axis extend- 
ing through the implant. 

10. The intervertebral implant system of claim 9, wherein, 
the plurality of intervertebral implants form a curved assem- 
bly when the angled ends of the implants are abuUed 
together end-to-end. 

11. The intervertebral implant system of claim 1, wherein, 
at least some of the plurality of intervertebral implants have 
top and bottom surfaces which are angled to one another 
such that the plurality of intervertebral implants form an 
assembly which tapers in a lordotic angle when the implants 
are abutted together end-to-end. 

25 12. 'ITie intervertebral implant system of claim 1, wherein, 
each implant has two curved sides, and wherein one of the 
curved sides is concave and the other curved side is convex, 

13. The intervertebral implant system of claim 1, further 
comprising: 

a positioning rod for adjusting the position of each of the 
intervertebral implants. 

14. The intervertebral implant system of claim 13, further 
comprising: 

first and second operating cannula, wherein the elongated 
member and the plurality of implants are dimensioned 
to be received through the first operating cannula, and 
the positioning rod is dimensioned to be received 
through the second operating cannula. 

15. The intervertebral implant system of claim 14, further 
comprising: 

a surgical guideframe adapted to support the first and 
second operating cannula. 

16. A method of positioning a plurality of intervertebral 
implants in a patient's intervertebral space, comprising: 

introducing an elongated member into the patient's inter- 
vertebral space; and 

sequentially advancing a plurality of intervertebral 
implants over the elongated member and into the 
50 patient's intervertebral space, the plurality of interver- 
tebral implants each having at least one hole passing 
therethrough, with the elongated member received 
through the holes passing through each of the plurality 
of implants. 

55 17. The method of claim 1 6, wherein sequentially advanc- 
ing the plurality of intervertebral implants comprises: 
advancing the plurality of intervertebral implants over the 
elongated member such that they abut one against 
another. 

60 18. 'ITie method of claim 16, wherein the elongated 
member passes through two holes in each implant. 

19. The method of claim 17, wherein advancing the 
plurahty of intervertebral implants over the elongated mem- 
ber such that they abut one against another, comprises: 
65 distally pushing on the last of the sequence of interver- 
tebral implants, thereby causing the implants to abut 
together, forming a curved implant assembly. 
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20. The method of claim 19, wherein distally pushing on 
the last of the sequence of intervertebral implants comprises 
pushing with a positioning rod. 

21. The method of claim 17, wherein advancing the 
plurality of intervertebral implants over the elongated mem- 5 
ber such that they abut one against another, comprises: 

drawing back on the elongated member, thereby causing 
the plurality of intervertebral implants to abut together, 
forming a curved implant assembly. 

22. llie method of claim 19 or 21, wherein, at least some 
of the plurality of intervertebral implants have ends which 
are angled to a central longitudinal axis extending through 
the implant. 

23. The method of claim 21, wherein the curved implant 
assembly is positioned around a portion of the perimeter of 
the patient's intervertebral space. 

24. The method of claim 16, further comprising: 
positioning at least some of the plurality of intervertebral 

implants with a positioning rod. 

25. The method of claim 16, further comprising: 

cutting the elongated member such that a portion of the ^'^ 
elongated member passing through the plurality of 
intervertebral implants remains disposed therein after 
the remainder of the elongated member has been 
removed from the intervertebral space. 

26. The method of claim 25, further comprising: 25 
forming a knot in an end of the portion of the elongated 

member passing through the plurality of intervertebral 
implants such that the plurality of intervertebral 
implants are held together. 

27. The method of claim 25, further comprising: 30 
connecting together separate ends of the portion of the 

elongated member passing through the plurahty of 
intervertebral implants such that the plurality of inter- 
vertebral implants are held together. 

28. ITie method of claim 16, wherein, the elongated ^5 
member and the plurality of intervertebral implants are 
advanced through a first operating cannula into the interver- 
tebral space, the first operating cannula being supported in 

a surgical guideframe. 

29. The method of claim 28, wherein, a positioning rod is ^0 
advanced through a second operating cannula into the inter- 
vertebral space, the second operating cannula being sup- 
ported in a surgical guideframe. 

30. An intervertebral implant system, comprising: 

a plurality of implants, each implant having at least one 
hole passing therethrough; and 

an elongated member dimensioned to pass through the 
holes in each of the plurahty of implants, wherein, the 
at least one hole comprises two parallel holes passing 
through each of the intervertebral implants, and 
wherein the elongated member is threaded through both 
of the holes. 
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31. An intervertebral implant system, comprising: 

a plurality of implants, each implant having at least one 
hole passing therethrough; and 

an elongated member dimensioned to pass through the 
holes in each of the plurality of implants, and wherein 
at least some of the plurality of intervertebral implants 
have ends which are angled to a central longitudinal 
axis extending through the implant, and wherein the 
plurality of intervertebral implants form a curved 
assembly when the angled ends of the implants are 
abutted together end-to-end. 

32. An intervertebral implant system, comprising: 

a plurality of implants, each implant having at least one 
hole passing therethrough; and 

an elongated member dimensioned to pass through the 
holes in each of the plurahty of implants, wherein each 
implant has two curved sides, and wherein one of the 
curved sides is concave and the other curved side is 
convex. 

33. An intervertebral implant system, comprising: 

a plurality of implants, each implant having at least one 

hole passing therethrough; and 
an elongated member dimensioned to pass through the 

holes in each of the plurality of implants; 
a positioning rod for adjusting the position of each of the 

intervertebral implants; and 
first and second operating cannula, wherein the elongated 

member and the plurality of implants are dimensioned 

to be received through the first operating cannula, and 

the positioning rod is dimensioned to be received 

through the second operating cannula. 

34. An intervertebral implant system, comprising: 

a plurality of implants, each implant having at least one 
hole passing therethrough; and 

an elongated member dimensioned to pass through the 
holes in each of the plurality of implants; 

a positioning rod for adjusting the position of each of the 
intervertebral implants; 

first and second operating cannula, wherein the elongated 
member and the plurality of implants are dimensioned 
to be received through the first operating cannula, and 
the positioning rod is dimensioned to be received 
through the second operating cannula; and 

a surgical guideframe adapted to support the first and 
second operating cannula. 

* * Hft * * 
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ABSTRACT 



An in^lant consisting of several support members (7). 
which are produced from an elastic plastic, is provided as a 
replacement for a part, which is no longer capable of bearing 
loads, of the core region of an intervertebral disk (3). The 
support members (7) are inserted one after the other into a 
central cavity (5) constructed in the core region by means of 
a tube (6) passing through an outer annular region (4) of ttie 
intervertebral disk (3) until said cavity is filled. When the 
cavity (5) becomes clogged with the filling members (7). 
they become deposited on the boundary walls of the annular 
region (4) and against one another and are elastically 
deformed under stress. Accordingly a universal inQ)lant 
which can be adapted to cavities (5) of any shape, and which 
forms a relatively compact elastic su^wrt structure, can be 
achieved. 

13 Claims, 3 Drawing Sheets 
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INTERVERTEBRAL PROSTHESIS AND A Accordingly an lmp\ani made from a suitable pUstic male- 

PROCESS FOR IMPLANTING SUCH A nal which can be well tolerated by the body, which can be 

PROSTHESIS manufactured with low expenditure and is permanently 

dimensionally stable, can be siniply obtained. 

This is a Continuation of application Ser. No. 08/223,489 5 The support members may preferably be designed in the 

filed Apr. 5. 1994, the disclosure of which is incorporated by form of rotational solids, which enable an optimal uniform 

reference. transfer of the compressive forces. In this respect spherical 

designs are particularly advantageous. 

FIELD OF THE INVENTIGN j^g packing density can be increased by the use of 

The invention relates to an intervertebral prosthesis of the ^"ppoit members having different diinensions. By providing 

type having an implant for inserting into a Antral cavity of d"cts m the support members caviUes can be produced. 

Krereliono^nintervcrtebraldiskandalsotoa^^^^^ 'rr^? ^ S'^X 

c ■ 1. r.- . elastic deformation. In order to control the rigidity ot the 

for implanung such . prosthesis. ^ ^ ^^.^ ^^^^^ ^^^^ 

BACKGROUND OF THE INVENTION can be inserted. For the support members themselves there 

is a plurality of shapes, which ranges from the non-oriented 

Known intervertebral prostheses of the above mentioned spherical shape via lenticular and bean-shaped members to 

type contain implants fw intervertebral disks, which via a oblong, cylindrical, sausage-shaped members, 

tube can be introduced through the outer ring (anulus ^^^^^ support members can be connected in chains to 

fibrosus) of the intervertebral disk into its core region 20 ^ string-like, flexible support, whereby the distance 

(nucleus pulposus), in order to achieve a bearing action m between two support members advantageously corresponds 

the direction of the main load. Thus, EP-A-0 453 393 shows j^^^ diameter of one of the support members, in 

a hoUow member which can be introduced into the core ^^^^ ^ ^^^^^ deviations of 180^ when inserting the 

region of the intervertebral disk, and which can be coUed m support members. Single-piece chains made from the same 

the shape of a spnal and which can be fiUed in the coiled 25 ^Iso possible, in which the flexible intermediate 

state with an incompressible fluid. Before the insertion of designed with a correspondingly thin shape. It is 

such an inq)lant the core region of the intervertebral disk. possible to space support members with flexible tubing, 

which is no longer capable of bearing loads, has to be support members has firstly the 

cleared out with auxiliary tools through the hollow tube, in advantage that a support member in a chain can not casUy 

order to replace die non-load bearing material by die 30 j^^^ central cavity through an aperture and secondly 

implant As die surgeon has to work with predctcnnined ^ dixriag filling the operation can not be reversed without 

implant sizes, he is forced to produce a matching cavity in ^^^^ withdrawing die chain. A similar retention 

the core region of the intervertebral disk. The known inq)lant ^^^^ ^ achieved on individual suppwt members 

requires a relatively expensive design of the hoUow member, having elastically dcformable expansion elements, which 

in order to guarantee a permanent tightness against die 35 insertion through the mbe are deformed in the 

egress of fluid, which is required if the in^lant is to work longitudinal direction and during entry into the central 

optimally. cavity spring back and assume a larger cross section. 

CTTX/fviAPV nPTHF TNTVFNTION A further method of depositing supp^t members in a 

SUMMARY OF THE INVENTION determined oricnUtion lies in adapting the cross section of 

The invention is intended to counteract these disadvan- ^he tube to guide faces of the support members and depos- 

tages. iting the support members purposefully— roughly like an 

The object of die invention is to CTeate a universal, simple insect laying its eggs— on determined sites of the central 

to apply inmlant, which can be used as a support member for cavity, by die support member being guided in die tube and 

varJS cavities formed at random. ^5 being ejected with a plunger. A lenticular member may be 

This object is achieved in accordance with die invention deposited so that, foe exan^>le, its fiat sides are directed 

in that die implant contains at least three clasticaUy defomi- against the adjacent vertebrae. 

able support members which can be ins^ed into die central If the support members comprise a positional indicate, 

cavity and can be positioned thej:ein. roughly in the form of an inclusion made from a material 

One advantage of the invention tics in tiiat when creating 50 which is visible under X-niy exannnation, such as tantalurn, 

die cavity, the surgeon only has to remove the material of die for exanq)le, ttieir dqK)sitmg and subsequent changes in 

nucleus which is no longer capable of load bearing and that position can be controUed. 

the quantity of support members to be inserted is necessarily Polyuretiiane, for example, is suitable as die plasUc for 

csublished when die support members are inserted. The such support members. The support members may also be 

implant, whidi consists of support members whidi can be 35 made from anottier material, e.g. a hydrogel. Corresponding 

positioned spaced apart or touching one anodier and which support members may also be made from a suitable foam, 

can be made from an optional elastic material weU tolerated Anodicr design, in which each support member is formed by 

by the body, is consequentiy suitable for every intervertebral a cocoon-type coil consisting of a plastic diread or a metal 

disk. When the central cavity becomes dogged with the thread, is also conceivable. 

support members, they abut die boundary walls, so that a « In order to increase the safety for die insertion and 

universal transfer of conaprcssive forces and an optimal retention die support members, before Uie insertion of the 

distribution in die central cavity can be adiieved. During support members a bag made from a syndietic woven fabric 

loading, the support raembas are elastically deformed, and or plastic film can be introduced dirough the tube into die 

the coitqjTcssive forces acting in the direction of die mcmba central cavity, whereby the aperture of the bag remains 
axis are converted into edge stresses in the anulus fibrosus. « outside the tube. The support members are now inserted 

Of to a preferred embodiment according to die invention, dirough die aperture of this bag. which aperture is supported 

die support members can be made from an clastic plastic. on die mbe. When die central cavity and die bag is fiUed wiUi 
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support members, the bag can be tied oflF with a cimxp or a design is possible which requires fewer support members 

wire, in order to-prevcnt support members coming out. 7 than the design shown, e.g. three support members 7 

designed in appropriate sizes. The support members 7 can be 

BRIEF DESCRIPTION OF THE DRAWINGS designed with varying dimensions or, as rejH-esented. with 

s the same diameters. A design is also possible with support 

Further features and details can t>c gathered from the members 7 disposed in a single layer, for example, which 

following description of exemplified embodiments of the ^ disposed at a distance or at varying distances from 

invention, in conjunction with the claims, represented dia- another. 

grammatically in the drawings. When the cavity is con^lclely full, the tube 6 is with- 

FIG. 1 shows a body of a vertebra in a plan view with a drawn in a known manner from the annular region 4. 

aoss section through an intervertebral disk, which contains whereby the through-duct— aperture 30 can be monitored, 

an implant of support members, which can be supplied via for example, by a second tubular guide part, as represented 

3 in the form of a tube 6', which can be inserted from the 

FIG. 2 Shows the in^^cneb^dls. in a longin.dinaI ^tj ^rSoratt^torf 

secUon takes along Une U-U in HO. 1; 15 ^^^^ ^^^^ 7 inserted. This may be provided. 

FIG. 3 shows a cross section through an intervertebaral in a manner stUl to be described, with retention means which 

disk, having an impUnt in a modified embodiment; ^^^^ difficult fcff support members to leave through the 

FIG. 3a shows a cross section through a bag with support through-channel, 

members; An observation instrument 9 can be inserted through the 

FIG. 4a-4e show various embodiments of support mem- ^ tube 6' to monitor the clearing of the cavity 5 and/<ff the 

bers constructed in accordance with the invention; inqilantation operation or an auxiliary instrument (not 

no. 5 shows the support member shown in HG. 4e in a rep-escnted) can be inserted to assist the clearing and 

position during insertion through a tube represented in a in^)lantation process. It is obvious that mstead of the tubes 

partial longitudinal section; ,5 6 6' represented, other siutable protective and/or guide 

FIGS. 6 7 and 8 show implants consisting of several ^^^^^'^ ^^ap* ^ ^. ^ 

suSort rlnbet coonectcdT one anoti^er, in different In FIG. 3 the ^^P^^^^ P^^^^^.P^^^^.^^^ 

h^- t same reference numbers. According to this embodiment fte 

support members 7 can be disposed in a surrounding cov- 
DESCRIPTION OF THE PREFERRED ering sudi as a bag 10. which is inserted in the empty sute 
EMBODIMENTS through the tube 6 into the cavity 5 and then filled with the 
. „„„ , J ^ • . A-.^y t support members 7 through the aperture remaining outside 
As shown in HGS. 1 and 2. anmtervcrtebral disk 3 PP^ lo be from a woven fabric, 
positioned between two vertebral bodies 1 comprises an ^^^^ ^ ^ ^^^^ pl^^^ 
intact outer annular region 4 of natural tissue, whidi sur- polyethylene. When the bag 10 
rounds a central core region In the core region is formed a 35 °™ „^ comiected to fte suj^rt members 7 to form 
cavity 5. which was previously created by thcrenaoval of ttie transmitting corn- 
core of the damaged mtervertebraldisk-^ a part thereof- '^f^^5be»weeithcvertehralbodiesland2.thebag 
and if necessary damaged part, of fee outer anmJar region P^^ „f , 
4.Theforma.ionofthecavity5andth^ clamp or. as shownto the dra^ a previously inserted 
parts which are do longer capable of load-beanng is per 40 ^ ^ ^ 7 ^ler. 

L^sJoiyinrforTfTtu's; I ^h^s ^ ' 

toTo the core regirof the intervertebral disk 3 by a 45 ^ '^"^.'^.^ '^'^!t!^,;^^,ZZi^ 
relatively slight engagement from the dorsal side between according to the ptcvaJing c<»'<tauons. 
thevertebrXdieslInd2.AgougeisinscrtedUtothecore Numerous embodiments of support member 7 are pos- 
Sonlrough the inserted tute 6 by which the cavity S is sible. TTius. for example. insteadof rotaUoiialsoUds. d^^^^^^ 
awted and Se cut out Ussue parts are removed. with polyhedral support members 7 are possible As shown 

An —ral prosfee^s^m^e^^^ . ^^^^Jt^^t^^-^^r^^:^^^^ 

rSn:if?:;SoSorj;^;'iSt.u^s ■'-^y^^^rr-'^^'^r-f'^^u^^^^ 

Ide from an elastic plasUc weU tolerated by the body. e.g. an msert 13 °f » ^^^.^ 

polyurethane. is provided as a replacement for at least one a matenal which is v. ible under X-n.y exam^aUon c 

JartTf the core region removed. "Hie support members 7 are 55 »«'<?»««°-J^P«"^°^ if^^'^V* 

^Started as rotational solids, and in Uie example repre- of the support members 7. Designs wrthout an insert 13 are 

««rrn Afform of baUs, the dimensions of which are possible, in whid, case a correspondmg^y greata eUsuc 

^o«n so feat they can be i;serted through the tube 6 into «lefom«tion of the support member can be achieved by the 

the cavity 5. The suppOTt members 7 are packed into fee cavity 12. 

cavity 5. if necessary by means of a plunger 8. until fee 60 As shown m FIG. 4fc fee or at least some of the support 

caviW is substontiaUy filled by the support membas 7 members 7 may have different diameters D or Dl and/or are 

resting against one anofeer and fee support members 5 form designed wife a duct 14 passing throiigh *em. which is 

a new CMC region of fee intervertebral disk 3 c^le of fee open, w as rq)rcsented can be provided wife a rod-shaped 

transfer of compressive forces. The number and dimensions insert 15 as a positional indica^. whereby fee respective 

of fee support members 7 can be varied at random according 65 orientation of fee msert 15 can be seen, 

to fee dimensions given and fee shape of fee cavity 5 to be As shown in FIG. 4c. support members 7 can be designed 

filled and fee cross section of fee tube 6. Thus for example. wife substantially cylindrical shapes rounded off at fee ends. 
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which can also be provided with a duct 14 and/or with a 
rod-shaped inclusion 15 — or for example with two conre- 
spending inclusions, offset against one another in the axial 
direction of the support member 7. These support members 
7 may also have different diameters D or Dl and/ca- different 5 
lengths L or LI. 

As shown in FIG. 4J, the or at least some of the support 
members 7 can be lenticular, and in the example rq?resented 
in the shape of an ellipsoid, and can be accordingly designed 
with defined support surfaces 16, which permit the support 
members 7 to be deposited purposefully with the support 
faces 16 directed against the adjacent vertebral bodies 1, 2. 
As can also be seen from FIG. 4d, the tube 6 can be designed 
with a corresponding cross section, which as represented is 
oval, and which forms guideways 17 for the support faces 
16. 

As shown in FIG. 4e, at least one of the support mcrabcis, 
e.g. the last support member 7 to be inserted into the cavity 
5. can be provided with at least one, and as shown four 
elastically dcformable expansion elements 18, which in the 
expanded state protrude laterally from the support memba: 20 
7 and which, as represented in FIG. 5, are deformed when 
inserted through the tube 6 in the longitudinal direction into 
sti-essed positions 18' and spring back, on leaving the tube 6. 
inside the cavity 5 in the expanded state, and thus prevent the 
support members from leaving the cavity 5 through the 25 
through-aperture for the tube 6, 

As can be seen from FIG. 6. several support members can 
be disposed in the manner of pearls on a pearl necklace on 
a flexible, ribbon-like ot string-like support 20 and be 
connected thereto to fonn a cohesive implant. The support 30 
20 may preferably be provided with stop parts 21 disposed 
between the supplort members 7, as represented in the form 
of knots conslnicted on the support 20, so that a predeter- 
mined minimum distance A is observed between the support 
members 7 which corresponds at least approximately to tije 
diameter of one of the support nwmbers 7 or— in designs in 
which the dimensions of the support members 7 vary— the 
sum of the radii of the adjacent support members 7. 

As shown in FIG. 7, the support members 7 and the 
support 20 are manufactured from the same material and are 
connected to form a single-piece implant whereby the 
support 20 acts as a spacer. According to the representation 
shown in FIG. 8. a number of support members 7 can be 
disposed in a covering in the form of mbing 22 tightly 
surrounding the support members 7 and can be connected 
thereto to fonn a cohesive implant. The tubing 22, just like 43 
the bag 10. may be formed from a corresponding woven 
fabric, a knitted fabric or a film. 
In summaiy the invention can be described as follows: 
An implant consisting of several support members 7, 
which are produced from an elastic plastic, is provided 50 
as a replacement for a part of the core region of an 
intervertebral disk 3 which is no longer capable of load 
bearing. The support members 7 are sequentially 
inserted into a central cavity 5 constnicted in the core 
region by means erf a tube 6 passing though an outer 53 
annular region 4 of the intervertebral disk 3, until said 
cavity is substantially filled. When the cavity 5 is 
clogged with the filling members 7. they become 
deposited at the boundary walls of the annular region 4 
and against one another and are elastically deformed 60 
under stress. Accordingly a univorsal implant which 
can be adapted to cavities 5 of any shape, and which 
forms a relatively compact, elastic support structure, 
can be achieved. 
I claim: " 
1, An intervertebral prosthesis for an intcrverteta'al disk 
having a cavity formed in a central region thereof, the 



l^osthesis con^rising an implant having at least three elas- 
tically dcformable support members individually inserted 
into the cavity and individually positioned therein relative to 
each other to replace at least a part of the central region of 
the intervertebral disk, the support members each having a 
substantially fixed volume within the cavity, wherein at least 
one of the support members has an inner recess. 

2. The prosthesis of claim 1 wherein the support members 
comprise an elastic plastic. 

3. The prosthesis of claim 1 wherein the support members 
have a sh^ chosen from the group consisting of spherical, 
elliptical or cylindrical, 

4. The prosthesis of claim 1 wherein the support members 
have varying dimensions, 

5. The prosthesis of claim 1 wherein the recess con^ses 
a duct passing through the supp(st member. 

6. The prosthesis of claim 1 wherein at least one of the 
support members comfalses an insert made from a material 
that is visible under X-ray. 

7. An intervertebral prosthesis for an intervertebral disk 
having a cavity formed in a central region thereof, the 
prosthesis comprising: 

an implant having at least three elastically dcformable 
support members individually inserted into the cavity 
and individually positioned therein relative to each 
other to replace at least a part of the central region of 
the intervertebral disk, the support members each hav- 
ing a substantially fixed volume witiiin the cavity; and 
an elongate, flexible support, the support members being 
mounted on the flexible support and spaced from each 
odier by a minimum distance so that the sujqwrt 
members are configured for successive and indepen- 
dent introduction into the cavity, the minimum distance 
between adjacent support members coiresponding to a 
maximum outer dimension of at least one of the suj^rt 
members. 

8. The jwosthesis of claim 7 wherein the flexible support 
comprises an elongate rod passing through the support 
members. 

9. The prosthesis of claim 7 wherein the flexible support 
comprises a tube surrounding each of the support members. 

10. The prosthesis of claim 8 wherein the elongate rod 
conq)rises a plurality of retwition members each disposed 
between adjacent support members for m ai n ta in ing the 
minimum distance between adjacent support members. 

11. The prosthesis of claim 8 wherein the elongate rod and 
the support members arc made from the same material and 
form a single-piece in^lant 

12. The prosthesis of claim 7 further including a flexible 
outer covering surrounding the support membas within the 
cavity, the flexible outer covering being individually 
inserted into the cavity and the support members being 
successively packed into the covering. 

13. An intervertebral prosthesis fra* an intervertebral disk 
having a cavity formed in a central region thereof, the 
prosthesis comprising: 

an implant having at least three elastically defoimable 
support members individually inserted into the cavity 
and individually positioned therein relative to each 
other to replace at least a part of the central region of 
the intervatcbral disk, the support menobers each hav- 
ing a substantially fixed volume within the cavity; and 
a guide tube for introducing the support members into the 
cavity, wherein at least one of the suppwt raemben 
con^vises a guide surface that cooperates with the 
guide tube for positioning said one of the support 
members in a defined position in the cavity. 
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